A logical stepwise approach to laser diffraction particle size distribution analysis methods development and validation.
In this study, a logical, stepwise, efficient approach was used to develop and validate particle size distribution analysis methods for 58 different pharmaceutical bulk powders in a timely fashion. Image analysis was used to determine particle morphology and laser diffraction particle size distribution analysis was used to evaluate the dispersion medium, dispersion concentration, sonication time, and dispersion stability. Ruggedness validation was performed, by two different analysis, on different days, with different instruments on two preparations each of two different lots of material. It was determined that if the relative standard deviation (RSD) of the median volume diameters (d50) of the four preparations for each lot was below 20%, the method was suitably rugged for use in a quality control setting. Data for methyldopa, metoprolol tartrate, and metronidazole are presented as typical method validation results for three different modes of analysis. Data at three points (d10, d50, and d90) on the distributions were tabulated and evaluated for all 58 methods validated. The median volume diameter (d50) was found to be adequate for method validation. The approach rapidly generated valid, reproducible particle size distribution analysis methodology.